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Fig. I. - A group of birda affected with tuberculosis. Notice t he shrunke n conJilion of t he 
comb a nd the droopy appearance of the live birds. All of these birde 1howed a:encra li zecl lea iona 
of tuberculoaia on ponmortcm exam ination. 
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SUMMARY 
1. Tuberculosis is of frequent occurrence in Missouri poultry flocks, 
and is most prevalent in the northern part of the state. 
2. Hogs are susceptible and readily contract the disease from affected 
chickens. 
3. Eggs from tuberculous flocks are so seldom infected that they are 
not a source of danger. 
4. Birds over one year of age are most commonly affected with the 
disease. 
5. In affected :flocks the birds die at irregular intervals. There is never 
a great mortality within a short period of time as in most of the 
acute infectious diseases. 
6. In old birds the symptoms of the disease may be one or more of the 
following: emaciation, chronic diarrhea, lameness, weakness, and 
ruffiing of feathers. 
7. Pigeons are commonly affected and may be dangerous spreaders 
of the disease. 
8. Definite blood changes may occur in young birds artificially in-
fected with tuberculosis. 
9. The liver, spleen, and intestines, in the order given, are the organs 
of chickens that most commonly show changes. 
10. There is no cure for tuberculosis. Eradication and prevention are 
the only successful measures. 
11. Tuberculin testing of chickens is recommended when valuable 
breeding stock is involved. 
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Tuberculosis of Poultry 
A. J. DuRANT 
Fowl or avian tuberculosis has been known for years. It is of com-
mon occurrence, and wherever birds are found this disease will also be 
found. Pernot,t* in 1900, was the first in this country to detect it by bac-
teriological examination, though it has been reported previously. Since 
then the relation of avian tuberculosis to other forms of the disease in 
animals and man has been definitely established by a long series of care-
ful investigations. 
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Fig. 2.-Extent of avian tubcrc;:ulosis in the Uni tei States, basccl on a survey made in 1918 by the Bureau of Animal Industry, U.S. Department of Agriculture. 
The map showing the extent of avian tuberculosis in the United 
States (Fig. 2) indicates that the disease is more common in the northern 
half of the country, and that it is much more prevalent in the northern 
tier of counties of Missouri than further south, though it exists in prac-
tically all parts of the state. The greater frequency of the disease in the 
northern half of the state may be partly accounted for by the fact that 
the larger number of fowls are raised in this section. 
CAUSE 
This disease is caused by an organism known as Bacillus tuberculosis 
(Mycobacterium avium). The germ is found in infected birds or 
*Superscript numerals refer to "References," Pa~:e 22. 
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hogs, in soils, and in grounds where infected poultry have been running. 
The disease is usually contracted by birds and animals picking up the 
germs with their feed. All birds are susceptible to this disease, especi-. 
ally when confined. 
The avian or fowl type of tuberculosis does not naturally occur in 
humans, nor in domestic animals other than the hog, and occasionally 
sheep.2 Hogs readily contract the disease by feeding on the dead tuber-
culosis carcasses of birds or by taking up the infection with their food 
from infected grounds. It is also reasonable to assum.! that the organ-
ism may be spread from hog to hog in case the disease exists in a herd. 
Van Es3 and Martin of theN ebraska Experiment Station conducted 
extensive investigations which showed conclusively that approximately 
three-fourths of the total number of hogs infected with tuberculosis 
were suffering from the poultry type of the disease instead of the cattle 
type. These workers made surveys of 16 farms from which tuberculous 
hogs originated. When the swine were tested in the field they gave 
positive reactions to avian more consistently than to bovine tuberculin. 
These observations were confirmed by laboratory examination. The 
avian type of bacillus only could be detected in the swine of !5 farms. 
On the 16th farm the swine w·ere infected with the bovine type. This 
emphasizes the importance of including hogs in any plan for the eradica-
tion of avian tuberculosis. 
EXPERIMENTS SHOW THAT HOGS ARE READILY INFECTED 
WITH FOWL TUBERCULOSIS 
The susceptibility of swine to avian tuberculosis was confirmed 
by the author and associates in 1924. The experiment consisted in se-
curing six shoats, weighing 60 pounds each, from a tuberculosis-free h.rd. 
They were tested for tul::erculosis by the intradermal test and all gave a 
negative reaction at the beginning of the experiment. Three of the hogs 
were put in a pen with a concrete :floor which had been thoroughly washed 
and sterilized with a strong disinfectant. The other three, which were 
used as controls, were put in a similar pen which also had been sterilized. 
One of the groups of three pigs was fed, over a period of two months, 
varying amounts of infection from livers, intestines, and other infected 
organs, and in some cases infected carcasses of birds dead of tuberculosis. 
At the end of the period both groups were tested for tuberculosis. 
All three of the group which was fed the infection gave a strong positive 
reaction to the test for tuberculosis. Two of the three hogs showed posi-
tive lesions or changes due to tuberculosis on postmortem examination. 
No lesions or changes due to tuberculosis were observed in the other, 
though it is very probable that some were present but were so slight 
they were not easily detected. All three of the group fed no infection 
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showed a negative reaction to the test for tuberculosis. They appeared 
to be perfectly healthy and showed no change indicating tuberculosis on 
postmortem examination. 
This exp~riment illustrates clearly that if hogs are allow·ed to run 
with an infected flock of chickens or are fed offal from this flock they are 
almost certain to develop the disease themselves. 
SEASONAL VARIATIONS OF AVIAN TUBERCULOSIS IN 
MISSOURI 
According to investigations by this department tuberculosis is 
reported most frequently during the month of April, as is shown by the 
chart in Fig. 3. It will be noted that during the season of highest egg 
production tuberculosis occurs most frequently. It is possible that the 
lowered resistance brought on by high egg production may explain to 
some extent the reason for the high incidence of the disease at that period. 
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Fig. 3.-The seasonal variation of tuberculosis of fowls in Missouri, and its possible relation to egg 
production and culling. It will be noted that April was the month that the disease was most frequently 
reported. 
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NO DANGER OF TUBERCULOSIS FROM EGGS 
The question is often asked, may tuberculosis be transmitted by 
eggs from a tuberculous flock? The answer is, there is practically no 
danger. It is very rare that the germs are actually present in the eggs 
laid by a hen affected with tuberculosis. If this should occur most of 
the embryos would die in the shell or would die soon after hatching. 
Fitch, Lubbehusen and Dikmans,4 and Fitch and Lubbehusen,5 at 
the Minnesota Experiment Station, have carried out some excellent 
work on the transmission of tuberculosis in naturally infected eggs. Their 
conclusions are: "As a result of this study and that previously reported, 
we must view the danger of the transmission of tuberculosis through 
naturally infected eggs as of little consequence." 
OLD BIRDS MOST COMMONLY AFFECTED 
Tuberculosis of fowls (Fig. 1.) usually affects the older birds. It 
has been shown, where postmortem inspection is practiced, that about 
20 pounds out of every 100 pounds of fowls that are killed and dressed in 
packing plants, are condemned for tuberculosis, while in young birds, 
less than one year old, only about one pound out of every 100 pounds 
is condemned. 
"A tuberculin test6 was run on 31 flocks of chickens containing a 
total of 6,985 head, including both young and old. Of the 31 flocks, 29 
were found to be affected. Of the total number of mature chickens tested, 
31 per cent were found to be infected. In the same test only 3/10 of 1 
per cent of the spring chickens showed infection. This test is further proof 
that the young chickens will contract tuberculosis, also that the extent 
of infection found in young chickens is so small that it may be disregarded 
when compared with that found in mature birds." 
More than 300 tuberculous birds have been autopsied in Missouri 
by the author, and only rarely (less than 1 per cent) were they under a 
year old. It is well to remember this fact in making a diagnosis of the 
disease. 
TUBERCULOUS BIRDS HAVE POOR APPETITES 
Birds affected with tuberculosis seem to have a good appetite and 
when food is thrown out to them they appear to eat heartily, but what 
really happens is they eat practically nothing. They will peck at the food 
for a few minutes without taking more than a few grains and fhen leave. 
Farmers often report that the birds have a good appetite, when as a 
matter of fact they have very little, as an examination of the crop will 
reveal. 
BULLETIN 364 7 
AFFECTED BIRDS USUALLY DIE SLOWLY 
The disease is usually of a slow, chronic nature and the history of 
an infected flock is that one or two birds die at irregular int.:!rvals. Per-
haps the owner of the flock will lose two or more a week and in other cases 
two or more a month. While the disease cannot be positively recognized 
by external symptoms, suspicion of the presence of avian tuberculosis 
should be aroused if any old bird shows steadily increasing emaciation; 
pallor of wattles, comb, and skin about the head; weakness, lameness, 
or ruffling of feathers, with some diarrhea. Infected birds gradually 
become .emaciated to a point where they are practically skin and bone. 
The author knows of no other disease in which there is such extr~me 
emaciation or thinness. 
FAT HENS SOMETIMES DIE SUDDENLY 
Another form of tuberculosis which is sometimes observed in this 
state is cases of fat, healthy-looking hens being found dead under the 
roosts. One poultryman who sent tuberculous birds to this department 
for examination reported that some of them dropped dead from the 
roosts, with very little previous indi<;ation of disease. Examination 
showed that they died from rupture and bleeding, or hemorrhage, of 
the liver-the rupture resulting from enlargement and friability of the 
organ. These two conditions (enlargement and hemorrhage) were in-
duced by the formation of many tiny tubercles in the liver known as 
Miliary tuberculosis. This form is not a common one but it does occur 
occasionally in Missouri. One should be careful in making a diagnosis not 
to confuse this form with fowl cholera, since the symptoms are similar 
in both diseases. 
Another thing to be remembered in connection with this form of 
the disease is that the other organs are usually not involved to a sufficient 
degree to enable one to make a diagnosis. 
LAMENESS IS OCCASIONALLY OBSERVED 
Lameness, usually in the right leg, is sometimes a symptom and as a 
rule is not due to enlargement and formation of tubercles in the leg joints 
as might be supposed, but rather to the enlargement of the liver. The 
organ becomes enlarged and in an effort to relieve the pain the bird will 
limp or hold up the right leg. In rare cases in Missouri a disease of the 
joints of the legs producing t ypical lameness is observed in chickens. 
AVIAN TUBERCULOSIS OF PIGEONS 
Apparently the natural course of tuberculosis in pigeons is not as 
severe as it is in chickens and the effect on the general health of the bird 
is less pronounced. They may live for long periods of time and usually 
do not show the severe emaciation that is observed in chickens. 
ilf1ssouRr Ar.nT LT URAL ExPERIMENT STATION 
F ig. ·I. - A gro up of aduil ['i geo ns affec t ed wit h avian tu bercu losis. Fo ur of th e birds reac ted to the 
int rndermn l teat w ith nv inn tu le rc ulin . Th e second bird from th e ri g ht wh ic h is show in g phys ica l s igns 
o f the diae :ue ruffl ed feathers, droopy nnd unhe althful appca ra n c:-r.lid not reac l. 'l'h c bini o n 
ext reme ri g ht sit ws a n en l:trged right wing jo int, due to tuberc ulosis. 
TABL E J.- AUTOP SY OF 42 P IGEON S l N FE CTED WIT H 'l'URER U LO SI S SIIOWJNG TH E 
DI ST RIB UTION A N D P ER ENT OF M ACRO>CO I'I C LE SIO NS I N Ti l E BODY. J N 
ADDITIO N T il £ J>E R CE NT OF LE S IONS JN ALl. BIRDS (42) AUTOP SI ED 
ARE J N DICATED I N THE COLUMN ON THE R I GHT 
Per ce nt figured nccurding to th e 
I ncidcn ce (.> f Les io ns in 
F n:q ue ncy o f \ .('s inns llo Jy N u mher o f llircl s ('12) 
------ ---l------------------l------------------l------------------Liver __ ________ _ 
l_.,.u ng __ _ 
\\"i ng Joint_ _ _ _ 
l\.1 eae n t er)' _____ _ 
Int esti ne_ 
S ub. Cut aneo us __ 
Foot Joint _·-- _ 
Gizzard _ _ _ 
Ovidu ct_____ _ 
Spleen _ 
'"( eaticlc -
Pnncrena ____ _ 
T otnL _ 
25 35 .7 1 5'l . 52 
25 35.7 1 5~.52 
6 8.57 14 .28 
.1 4 . 28 7 . 1·1 
2 Z.HS ·1. 76 
2 . 85 4. 76 
2. 85 4. 76 
l . 4·2 2.38 
1.+2 2.38 
1. -12 2 . 38 
1.42 2.38 
1.42 2 . 38 
70 99.92 
Evidence that tubercu losis may affect the j oin ts of pigeons was ob-
ta ined in observations made by the author and associate on an outbreak 
of tu berculosis in a Aock of 11 8 pigeons (Figs . 4, 5, and 10) . T able 1, 
however, shows that pigeons are affected in other rgans of the body 
more frequently than in the joi nts. The assumption that the joint in-
fection is com mon in pigeons is p robably due to t he fact t hat it is eas ily 
observed . 
A study of Table 1 will show that t he lesions confine themselves in 
pigeons chiefl y to the li ver, lungs, j oin ts and less frequently in other 
organs. Only 2 out of 42 as s are reco rded in which the intestines were 
involved, and only one case involving t he spleen, which is entirely the 
contrary found in hickens. Of ail pigeons autopsied only 4.76 per cent 
of lesions were found in the intes tinal tract, whereas in chickens and 
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turkeys 75 and 45.65 per ce nt respect ively o currcd in this org;:~ n . A 
po sibl e explanation of this dift r nee may be fmmd in their anatomical 
st ructt1res. Pigeons ha ve only n n- functioning rudimentary ceca com -
pare l to th e rather large extens i e ca o f chi kens and turkeys. 
It mig ht be poss ible to p rove exper imenta ll y that the diA'erence in 
anatomical structure is respo nsib le hy co mparing abli ga ted 7 chi ckens 
with pigeons and suitahle controls. 
-__ , 
'I 
_1 
I 
0 13 
-I 
_, 
FiK. S. ·A I iver (rom o ne of t he pigeon!! ahowel.l in Figure -1. 
Note tltc large tu bcrcl~a UieLributed tllroughout th it t.rgan. 
Theae tuhcrclee are not 011 tliat in c l in t he li ver of n pigeo n, urHI 
ca nnot be e1ui ly removed ae ia the caac in chi ckens. 
Another po int f interest in onn e tion with he bse rvations on 
pigeons, whi h may have an important bearing on the futme c ntro l f 
avian tuberculosis on t he area p lan is that pige ns commonl y have open 
lesions a nd are active d istributors of vim! nt tubercle organisms. T his is 
well illustrated in the group f 42 pig ons which were autopsied. Sev n of 
the 42 birds show j int infect ion in varying degrees a nd two of the seven 
had open lesions (Fig. 7). micr scopi examination of t he dried ne .. ro-
tic material which was being t hrown off continuaJJy from t he open lesions 
showed numerous virulent tuber Je bacilli . Such lesions as a rc show n 
in Fig. 7 (right ) are a particularly clang~rous sour e of infect ion, especia lly 
when t he bird is in fli ght . T he tendency of p igeons to travel in wide 
areas u nc ntrolled would resu lt in wide dissemination of av ian tuber-
culosis. 
TABLE 2,-BLOoD STuDIEs oF TuBERCULOSIS IN CHICKENs. CoLuMN ONE SHows THE BLOOD Pic T URE oF THE INFECTED HEN, 
THE SouRCE OF THE INFECTIVE BLooD, FOR BIRD NuMBER 3286. THE LAST CoLUMN SHows THE AvERAGE OF FIVE 
NoRMAL CHICKs. THE MIDDLE CoLUMNs SHow THE BLOOD PicTURE OF 3286 WHICH DIED oF TuBERCULOSis. 
Recipient No. 3286 Br. Rock 47 Day& Old 
Received 1 c.c. of blood intravenously 
Donor Auxvasse W. Rock Hen Infected with tuberculosis 
Each count comprises 1000 cells 
1934 1934 
Date 11 / 13 11/28 
Breed _____ ______ -- - - -- _______ __ W. Rock Br. Rock 
Bird ____ __ _________ ___ __________ Donor 3286 
H aemolobin __ ___ _ --- - - --------- 22% 88% R. B. C. NormaL __ _____ ____ ____ _ 930 982 Poi keliocyte ___ __ ___ ____ ___ ___ ___ 1 
Polychromatophilia (a) Primitive _______________ 17 (b) Degenerative ___________ 5 
Anisocytosis (a) Microcyte _____ ____ _____ 
White Cells Lymphocyte __________ _____ __ I 9 I 8 
Polymorphonuclear 
(a) Eosiniphils 
5 (1) Rod•- - - - - -- - - -- - - - 1 (2) Granules __ ______ ___ 7 
(b) Basophils ___ ------- ____ 
Endothelial leucocyte 
Transitionals ___ --- - _____________ 
Mitosis __ - - ___________ ____ ______ 
Myeloblast_ _____ ___ _____ ____ ____ 
Unclassified Mononuclears ____ __ __ ____ ___ 
Polymorphonuclears _________ -I 9 
P latelets __ - - -- -- - __ - - - - ------- -- 16 I 6 
Basket cells ______ __ - - ------ -- - - -
11934 12/10 
I 83% 962 
I 10 
I 21 
Poultry Pathology 
TUBERCULOSIS 
1935 1935 
2/7 2/15 
60% 
935 
54% 
933 
3 
8 l5 
26 32 
1 
1 2 
3 1 
1 
4 
16 9 
Date Inoculated November 13, 1934 
5 chicks 
--- --
1935 1935 1935 1935 1935 5,000 cell 
3/2 3/9 3 / 18 3/26 4 / 4 Average 
- -------
Br. Rocks 
Normal 
H% 39% 42 % 40 % 40% 69% 
933 912 902 871 871 974.50 
5 2 5 7 
9 3 26 21 
1 1 1 1 
24 19 24 21 13 9 .00 
26 31 42 44 57 1. 75 
3 1 
2 1 1 
1 1 
4 1 1 
1 1 
10 
1 1 
7 16 21 10 15 H.OO 
3 1 2 3 . 75 
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CHANGES FOUND IN TUBERCULOUS BIRDS 
If tuberculosis is suspected, a postmortem examination of one or 
more of the emaciated birds should be made. Birds affected with tuber-
culosis will usually be very thin and the breast muscle in many cases 
shrunken until there is very little of the flesh remaining. This, however, 
is not always true, since in acute tuberculosis the birds will sometimes be 
in fairly good flesh. 
BLOOD CHANGES DUE TO TUBERCULOSIS IN YOUNG BIRDS 
During the course of some studies on leucosis of fowls, observations 
were made on the blood changes incident to fowl tuberculosis. Tables 
2 and 3 illustrate very clearly that there may be ddinite changes in the 
blood of young growing chicks when affected with this disease. These 
observations have probably never been reported under the same con-
ditions and it seemed of sufficient importance to include the entire blood 
picture of one of the group of birds whose blood was studied. 
The particular thing of interest in connection with the changes 
observed in Bird No. 3286 is the variation in two particular cell types, 
lymphocytes and polymorphonuclear eosiniphils. It will be observed 
that the lymphocytes increase up to a certain stage in the disease, after 
which there is a definite decrease near termination. The cc:ll count in this 
case ran from a low of 8 in a thousand to a maximum of 24, then it de-
clined to 13 at death. 
A most striking change in the blood picture is the great increase in 
polymorphonuclear eosiniphils with rods which increase from 1 per 
thousand to 57. 
There was a marked decrease in the haemoglobin content of the 
blood, from 88 to 39 per cent (Dare Haemoglobinometer) . 
TABLE 3.-A DIFFERENTIAL CouNT OF BIRD No. 3286 AND THE AvERAGE OF FivE 
NoRMAL CHICKS THE SAME AGE. THE INCREASE IN PoLYMOR PHO NUCLEAR 
EosiNOPHILS WITH RoDs IS E NORMOus WHEM CoMPARED TO 
THE SAME CELL OF THE NoRMAL GRouP 
~u~lRtUt~m 
Differential count 
Bird Number 3286 Date April 4, 1935 
Average of 5 Normal Chicks 
Same Age 
Count _____ -- ___ -------_ Total % Total % Primitive red cells _____ __ 52 17.33 
Polymor~honuclear (a) osiniphils 
57. 33 55 18. 33 (1) Rods ___ ____ 172 
~) Granule•---- 1 . 33 2 . 66 (b) asophila ________ 3 1.00 
Lymphocytes_ __ -------- 36 12.00 232 77 .33. Myeloblast& ____ ____ ----- 37 12.33 
Myelocytes, Basophilic ___ 2 .66 
Endothelial Leucocyte•- - - 5 1.66-
Tranaitionals _____ _ ----- _ 3 1.00' 
12 MrssouR I AGRICULTURAL ExPERI MENT STATTON 
Another point of interest is found in the differential count. Fifty-
t wo or 17.33 per cent of the total ce ll s we re primitive red .:: li s, whereas 
none was found in th e normal average of 5 chi cks shown on the right. 
It wou ld seem that the count of lymphocytes in the norma l average 
of 5 chicks in this case is high, 232 or 77.33 per cent. This, however, 
was the average cou nt on the fi ve healthy chicks used as controls a nd 
grown in confinement under the same conditio ns as chi ck 3286 of the 
ex peri m~ntal group . 
POSTMORTEM EXAMINATION 
When a bird is opened for examination it may show changes due to 
the di sease in many parts o f th e body a nd at times in pract ica lly a ll of 
aiTec~eif!i·;b"~u~~~ct~0~f~rograph of a crou sectio n of the inteatine of n fowl 
a. The aection waa made through th e ce nte r of a large tubercle occ urrin g 
on the ou ter aurfnce. Note the lnrge necrotic ce nter nt (b) surrounded 
by d e nse flbroua tiuue. 
c. Other a mailer tubercles ahowing invasion o f wa ll and adjace nt mucoa a 
partl y deotroyed. 
d. Center o f intestine. 
c. (Within brocket) norma] intestin e. 
f. (Within brac ket) fragment of meaenteric a ttachment with blood 
vcucla. 
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the organs. Infect ion is indi cated by t he formation of li ttle nodules or 
tubercles, hence th e name tuberculosis, com ing from the word tuber. 
T he tubercles are gray ish-·w hi te or yellowish in co lor and when cut into 
a re tough and putty-like in consistency, with usua ll y a dark brownish 
center. The tt1bercles in chickens neve r become ca lcifiecl or "gritty" as 
in the bovi·ne type of t he disease. 
LIVER MOST FREQUENTLY AFFECTED 
The li ver i's t he part of the bird most frequently affected. This orga n 
is often conside rably enla rged and studded with tubercles a quarter 
of an inch in diameter. The most characterist ic thing abou t t hese 
tubercles is that they can be easil y lifted out of th e liver cells surround-
ing them. This onditio n loes not o cur in ther diseases, which is help-
ful in differentiating them from tuberculosis. It is not unusua l for some 
of th ese nodules or tubercles to be raised above th e surface of the live r 
and th ey are usuall y found t hroughout the organ. There is a grea t variety 
in the size and kind of tuberdes th at may be found, but if nodules such 
as have been des ribed are a lso found in the sp leen and on t he intestines,. 
the diagnosis of avian tubercu losis ca n be rega rded as even more certain. 
SOME BIRDS DO NOT SHOW VISIBLE CHANGES IN THE LIVER 
S metimes chi cken >viii be affected with tuber ulosis and not show 
any tubercl s in the li v r, th ugh sta ined smears from th ese organs, 
Fig. 7.-Three p igeon win ga: lefl, hea lth y \\ in g; center, tuberculoa ia of the jo int; nnd rigln a tubcr-
culout open lesion o f the jo in t, a danger ua carrier o f the diaenae. 
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Fig. 8.- 0rgans most commonly affected with tuberculosis. The scale in inches between the spleen and live r indicates how greaLiy 
these organs may be enlarged from tuberculous infection. A normal spleen is approximately one-fourth of an inch in diameter. T he 
arrows indicate tubercu les a long the intestin al tract. A bird with intestin al tuberculosis of this nature is a dangerous spreader of the 
diaease. 
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when examined with a microscope, will show tuberculosis organisms in 
large numbers. This form is referred to as the "Yersin" type of tuber-
culosis, and is rarely encountered in Missouri. It can be diagnosed only 
by the use of a microscope. 
The next organ of the body most frequently affected with tuber-
culosis is the spleen. This is located against the true stomach or pro-
ventriculus just in front of the gizzard. It is about a quarter of an inch 
in diameter and is dark red in color under normal conditions. When 
affected with tuberculosis it varies in size from about normal to four or 
:five times its natural din:ensions (Fig. 8). The enlargement is usually 
brought about by the formation of numbers of tubercles. The formation, 
size and arrangement of the tubercles in the spleen are similar to those 
of the liver, but they are not easily separated from the surrounding cells. 
In order of frequency of attack in chickens, the intestinal tract, 
with an incidence of 75% (Bushn.:ll)P is next to the spleen. In turkeys, 
according to Hinshaw,~ lesions of the intestinal tract are 45.65 per cent 
of the total. In pigeons, as was shown in Table 1, only 4.76 per cent of 
the birds had lesions in this organ. 
The most characteristic changes in this organ are the formation 
of tubercles or "knots" on the outside of the tract. These enlargements 
vary in size from the smallest visible lesions to large tubercles the size 
of one's thumb. In some cases they are attached to the intestines by a 
small neck, or pedunculated (Fig. 8). Not infrequently one may observe 
the tubercles on the outer surface of the gizzard. 
GERMS ELIMINATED IN LARGE NUMBERS 
FROM THE DIGESTIVE TRACT 
Birds with affected intestines eliminate germs through the droppings 
to the ground, and contaminate the soil. This is due chiefly to the fact 
that tubercles formed along the inte§tinal tract (Fig. 8) are often con-
nected with the inner surface by a very small lumen or opening and the 
tuberculosis organisms are thus eliminated in large numbers into the 
digestive tract. Chickens which are found 'hith lesions of this nature 
are in an advanced stage of the disease. 
The other organs of the body are less frequently affected, but lesions 
of tuberculosis may be found in the lungs, kidneys, ovaries, oviduct, 
and, as has been mentioned, in the bones, skin, and joints. Of these 
organs the lungs are most frequently affected. If these lesions are typical 
they may be sufficient for a diagnosis but it is sometimes necessary to. 
demonstrate the organism microscopically by means of stained smears. 
These may be taken from the suspected disease areas or tubercles, or 
from the liver of chickens which are affected with the "Yersin" type~ 
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CONTROL AND ERADICATION 
There is no cure for this disease so it is best after tuberculosis has 
been definitely discovered on a farm to take immediate steps for its 
control and eradication. There are several procedures that are successful 
in the control of this disease and it will depend upon the individual 
case as to just which one should be followed. 
The first plan is to dispose of the entire flock for meat purposes, 
that is all the birds that are fat and healthy. Sick birds should be killed 
and burned or deeply buried, and no new stock introduced on the farm 
for a year or mor!. In introducing new stock the best method is to pur-
chase baby chicks from farms where the disease has never occurred. 
Raise the chicks in a house that has been cleaned and thoroughly sprayed 
with compound cresol (a teacupful or 5 ;,0 ounces to each gallon of water). 
Move the brooder house to ground on which adult birds have not ranged 
and on which their droppings or litter have not been spread. When the 
pullets have reached maturity they may be introduced with comparative 
safety into the permanent laying houses and yards. 
The second plan is to dispose of all old fowls over two years old and 
keep only young, vigorous stock. Hatching should be early in the spring 
so that the young stock will be mature by cold weather. Since young 
birds are not affected to any extent by tuberculosis, an effective measure of 
control is to keep only young stock. It is seldom that one sees a bird under 
one year of age that is affected with tuberculosis, so the practice of dis-
posing of all birds after they have finished their second laying season is an 
effective method of control. The infected birds are automatically culled 
from the flock. In serious cases, it is best to dispose of all birds after 
they have finished their first laying season. 
The third plan is one in which valuable birds are involved and it is 
desired to perpetuate certain strains of fowls. In these cases all fowls 
should be given the tuberculin test and all reactors removed and a careful 
sanitary program carried out. 
In any plan for the control of avian tuberculosis on the farm it is 
necessary to take into consideration the fact that hogs are susceptible 
and develop the avian form of the disease. All hogs which have been 
exposed to infected fowls should be tuberculin tested with avian tuber-
culin and those which are found infected slaughtered subject to inspec-
tion. All healthy hogs should be removed from the infected grounds to 
clean grounds. 
TUBERCULIN TESTING 
In valuable flocks, in which it is desired to preserve certain strains 
or breeds of chickens in which tuberculosis occurs, it is possible to dis-
cover and remove from the flock birds that are affected with this disease 
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hut do not yet show visib le indications of the disease . The selec tion 
of recently infec ted bird s an be a complished by what is known as the 
tuberndin test, and is similar to the one whi ch is used on cattle for t he 
detect ion of bovine tu ber ulosis. T he use of this test, however, is onl y 
p ract ical in va lu able fl ocks, since th e expense of running t he test, whi ch 
must be done by a qualified vete rina rian, is too expensive, as a ru le, for 
pract ical purpo~es. 
Fi g. 9. A po1it ive tubercu lin test. Note the swo ll en ri ~ot ln 
wnttlc 111 n reault o f the tuberculin inj ection. 
Th tes t is made by injc ting the tuberculin or t st fluid into one 
~at tic of a bird. The inject ion is made with a very line need le a nd the 
tub rculin is inj ected in the skin f th e watt le. The bird is inspecte l 
48-72 hours la ter. If it is tuberculous or has the disease it will be 
indicated by a swelling of the injec ted wat tle (Fig. 9). If the bird is 
hea lthy no s~ellin g will o t1r. It is claimed by som auth rities t hat the 
tubercu lin test in pou ltry is as reliable as is the t st for t he Jisease in 
cat tl .! . 
TURKEYS SHOULD BE TUBERCULIN TESTED 
Since individual turkeys are of much greater value than chickens, 
it is entirely practi al to t st these birds for tubercu losis. When t here is 
indication of the disease in a ft k they should all be carefully tested by a 
quali fied veterinarian. All birds that r act to the test should be slau gh-
t ered, subject to inspection, sin e many reacting turkeys will pass for 
food. Th author has had considerable experi ence in tes ting ttll'keys for 
fowl tub rculosis and has su cess ful ly controlled the disease in Rocks 
by thi s means. 
The most reliable and onvenient location for inj ecting tuber ulin 
in th~ turkey is in the skin of the edge of the wing web. ~ This pro ed ure 
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necessitates pulling a few fea thers before injecting the tube1·cu lin. 
The injection is made between the layers of the skin and enough tuber-
cu lin shou ld be used to cause a swelling 3-5 millimeters in diameter. 
The birds shou ld be exam ined at the end of 48-72 hours fo r evidence of a 
reaction to the test. An infected bird is indicated by a swelling which 
occurs at the point of injection. T his swelling varies from a slight 
puffiness to a large swellin g. Any swelling at the point of inj ect ion should 
be regarded as suspicious, regard less of how small. T he rea tion wi ll re-
main for 72 hours from t he ti me of injection and is a fa irl y sure indication 
of tubercu lous infect ion. If the bird is hea lt hy it wi ll be wit h difficulty 
that t he point of injection can be lo a ted, si nce a ll signs of injection wi ll 
have disappeared at the end of 48 hours. 
A flock of turkeys, where tuberculosis ex ists, should be tested about 
three times a year, and after each test a ll reactors removed. If possible, 
t·he healt hy birds shou ld be put on clean ground where turkeys or chick-
ens have not been. By this system a fl ock may be freed of the disease in 
about a yea r. 
TESTING PIGEONS FOR AVIAN TUBERCULOSIS 
In the light of ou r invest igations on tuberculosis in pigeons it would 
appear that wi th the tubercu lins available (avian, bovine, and human) 
(Table 4) and injected intradermally into the eye lid the test for tuber-
culosis in pigeons is unreliable. It is possible that if a tuberculin was 
produced from a stra in of the tubercu losis organism obtain ed from 
Fig. 10.-Two views of the hea of a pigeon ill ustrating the tub ercu lin teat. ate the 
awellin g in the unfeathered area above the eye on the left Compare this reaCLion with the 
uninjected eye on the right. Postmortem exam in at ion of this bird showed tubercu losis or rhe 
left lung and the second joint of the lef t wing. 
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T ABLE 4 .-ST UDIES OF T u BE RCULO Si s IN' PIGEO N'S. THE REACTI ON' OF AviA N' , 
BoVI NE, AN D H uMAN' T UBE RCULI N ON PIGEO NS AN'D THE FINDI NGS AT TH E 
A u TO PS Y ON THE BIRDs. IT Wo uLD A PPEA R F RO M THESE D ATA T HAT 
T HE Tu BE RCULI N T EST I s NOT R ELI ABLE F OR D ETECTI NG 
THE D IS E ASE I N A PIGE ON' 
Pigeo n Flock No. I February 1936 
Bi rd Avia n Bovine H uman 
Number Tuberculi n T uberc ulin Tuberculin AUTOPSY 
284 - - - -
286 - - - -
296 - - - -
297 - - - -
298 - - - -
299 - - - -
A6194 - - - - Nine of the seven-
X97182 - - - - teen pigeons of 
285 - - - + this nega t ive 287 - - - + group showed le-291 - - - + sions at autopsy. 292 - - - + 293 - - - + 294 - - - + 300 - - - + 3535 - - - + 
283 + - - - All 3 
.. to p OS1tl VC 
V3391 + - - - avian t uberculin B6506 + - - - but no lesions at 
auto psy. 
V3392 + + - -276 + + - + 277 + + - + Ten of the 11 bi rds 278 + + - + in this group 279 + + - + showed le sions at 289 + + - + autopsy. 290 + + - + V3389 + + - + A6 19! + + - + B6501 + + - + B6503 + + - + 
280 + + + -· One of t he bi rds B6505 + + + + posit ive to all 3 tuberculins was 
posit ive at au-
topsy. 
33 - + - -173 
- + - - Only 2 of t he 8 223 - + - - bi rds positive to 256 - + - - bovi ne tu berc ulin 282 
- + - - showed lesions. V3 394 
- + - -257 - + - + E6063 
- + - + 
295 - - + - One re acted to hu-
man tu be rculin. 
No lesions at auM 
topsy. 
288 + - + + Bot h birds posi-C-7401 + - + + t ive to avian and huma n tuberculin 
showed lesions at 
autopsy. 
pigeons that a test as reliable as that for other fowls could be perfected. 
There is also the possibility that a different site for the injection of the 
tuberculin might increase the efficiency of the test. Experiments have 
shown that the injection of the tuberculin in the wing web9 of turkeys 
is sup-erior to other locations. The same may hold true for pigeons. 
20 MISSOURI AGRICULTURAL EXPERIMENT STATION 
In our investigations the injection of the tuberculin was made on the 
outer surface of the upper eyelid in the loose tissues adjacent to the bor-
der of the lid. Great care was taken to inject the tuberculin intradermally 
or between the layers of the skin. An affected bird should show a swell-
ing in 48-72 hours at the site of injection (Fig. 10), while negative birds 
should show no swelling. 
DISINFECT HOUSES AFTER AN OUTBREAK OF TUBERCULOSIS 
Any old buildings that are difficult to disinfect probably should be 
torn down and the grounds cleaned up where the building stood. In 
cleaning and disinfecting houses that have been exposed to infection, 
one should first thoroughly clean the houses by removing all litter and 
loose material. This should be hauled out to a field where hogs or chick-
ens will not have access to it and then plowed under. 
After the houses have been thoroughly swept with a broom, scrub 
the floors and walls with cold lye water, using one can of lye to 12 gallons 
of water. When thoroughly dry, follow with a strong solution of another 
disinfectant, such as cresol. One should be sure that the disinfectant 
reaches all parts of the house. Compound cresol (liquor crcsolis com-
positus) is the most reliable disinfectant, and it can be depended upon 
to kill the germs of tuberculosis. It should be used at the rate of a tea-
cupful to each gallon of water or 5;% ounces to a gallon. 
In applying the disinfectant it is very important to thoroughly soak 
or wet all parts of the building, since for the disinfectant to be efficient 
it must come in contact with all objects which may be infected with the 
germs of the disease. If one small spot in the chicken house is missed 
it may be the means of eventually causing an outbreak of tuberculosis. 
HANDLING INFECTED GROUNDS 
If all of the birds on the farm are disposed of, and all hogs which 
have been running with the chickens are isolated, the farm should be 
thoroughly cleaned as far as is practical. Since it is recognized that the 
germs of the disease are distributed in large numbers from infected birds, 
one would expect to find a farm on which the disease occurs heavily 
infected. To get rid of these germs is the problem to be considered. 
Naturally, it is not practical to disinfect all of the grounds and in 
most cases it is unnecessary, though it is well to point out that the prob-
lem of getting rid of tuberculosis is one which concerns the grounds sur-
rounding the poultry houses. An investigator10 who has had wide ex-
perience with avian tuberculosis has stated that the problem is one of 
infected grounds rather than of houses, even if the houses are properly 
cleaned and disinfected. If the area on which the chickens are running 
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is quite small it is practical to disinfect the grounds, otherwise one must 
depend on natural agencies for the destruction of all disease-producing 
germs. The tuberculosis organism is killed in a comparatively sliort 
time when exposed to the direct rays of the hot summer sun. The grounds 
therefore, should be cleaned of all rubbish and litter, and raked and swept 
clean. The rubbish should be hauled out to a field that will not be occu-
pied by chickens or hogs and utilized for fertilizer. For grounds to 
become sterilized or free of the tuberculosis organism they should be . 
left vacant for a year or more. In summer the grounds will become free 
of infection more quickly than during the winter months when there is 
little sunshine. 
After the grounds have been thoroughly cleaned of all rubbish, raked 
and swept free of all litter, one of two procedures may then be followed. 
If the ground happens to be bare and exposed to the direct rays of the 
sun it is probably better not to plow. If this is not the case then one 
should turn the top soil under with a turning plow and seed the fresh 
ground heavily with wheat, oats, or rye, preferably wheat. The impor-
tance of sanitation for the control of this disease cannot be over-empha-
sized, and it is well to remember in any outbreak of tuberculosis that it is 
not a simple matter to get rid of the disease and that one should be very 
thorough in a -clean-up program, otherwise disaster is likely to attend 
the next attempt to raise chickens on the same farm. 
THE CONTROL OF TUBERCULOSIS IS A NATIONAL 
OR INTER-STATE PROBLEM 
A study of the map (Fig. 2) will show that avian tuberculosis is 
much more prevalent in midwestern and north-central states than in 
other parts of the United States. This table shows also that the northern 
third of Missouri is included in this badly infested area and that probably 
the disease spread from some of the northern states into Missouri. 
This would indicate that the control of tuberculosis is a national problem. 
Another fact that makes the control of this disease more important 
both as a state and national problem is that hogs are susceptible to the 
avian form of tuberculosis, and that a large per cent of these animals 
that are found infected at the time of slaughter have the avian type of the 
disease. If open lesions in pigeons are as common as indicated by the 
investigations recorded in this builetin successful eradication wi11 not be 
accomplished unless these fowls are also taken into consideration. 
If the area eradication plan of the government which is used for the -
eradication of bovine tuberculosis could be applied in the control of 
avian tuberculosis, and if regulations relating to inter-state shipment of 
adult fowls with the necessary quarantine, sanitary, and preventive 
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measures could be instituted, real progress in the control and eradication 
of this disease could be made. The Bureau of Animal Industry has al-
ready made some progress in Missouri in a study of the prevalence of 
tuberculosis in some of the counties. This would indicate that the 
government is already concerning itself with this problem and it is to be 
hoped that in time a comprehensive program by each state, in coopera-
tion with the national government, will be started. Even if a definite 
program is instituted for the control of avian tuberculosis it will remain 
a state and national problem for years to come. The sooner some defi-
nite program can be instituted in Missouri the better it will be for our 
poultry industry. 
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